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1. Introduction 
On June 02, 2020, Marcus Hook Energy, L.P./750 MW (MHE 750MW), submitted an Operating 
Permit Renewal application for their electric power generation plant, located at Marcus Hook Borough, 
Delaware County, along with the application fee.   
MHE 750MW generates electric power for sale to the PJM grid.  This facility operates three identical 
combined cycle combustion turbines (CT) constructed in March 2003.  Each combined cycle turbine 
consists of a natural gas-fired combustion turbine [dry low NOx combustion (CT, 1,949 MMBtu.hr)] 
and a heat recovery steam generator (HRSG) with a duct burner (333 MMBtu/hr), and its exhaust is 
treated by a selective catalytic reduction (SCR) unit with ammonia as reduction reagent for NOx 
emission control.  Each CT has its own stack with a CEMS monitoring NOx and CO concentration.  The 
turbines are capable of being operated as either a simple cycle turbine rated at 183 MW, or a combined 
cycle turbine when operated with the duct burner that increases the rated capacity, with a total facility 
electrical output of 750 MW (nominal).  
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2. Source Emissions and Changes 
The emission sources at this facility are tabulated below: 

Table 1. Emission Sources 

Source ID Name Description 

101 Combustion Turbine 1 & Duct Burner 1 
Each turbine & duct burner heat input: 2,282 
MMBtu/hr 102 Combustion Turbine 2 & Duct Burner 2 

103 Combustion Turbine 3 & Duct Burner 3 

104 Cooling Tower w/mist eliminator 8.904 Million Gal/hr water 

105 Parts Washer  

C01 CT1 Selective Catalytic Reduction Treating Turbine 1 & duct burner exhaust 

C02 CT3 Selective Catalytic Reduction Treating Turbine 2 & duct burner exhaust 

C03 CT3 Selective Catalytic Reduction Treating Turbine 3 & duct burner exhaust 
Notes:  

1) The facility owns and operates a diesel engine fire pump which is physically located in Delaware State.  
This engine (John Deere 340 bHP, manufacture year: 2002) is currently permitted under neither Delaware 
State nor Pennsylvania State Air Quality Operating Permit.  

2) Source IDs 101, 102, and 103 are also permitted under Phase II (Title IV) Acid Rain Permit.  

This facility operates from a 1x0 configuration (one combustion turbine) to a 3x1 configuration (three 
combustion turbines and one steam turbine) to meet electric market demands.  Four (4) Auxiliary 
Boilers (392.5 MMBtu/hr each, owned by SPMT), previously operated and maintained by the 
permittee, are now fully owned and operated by SPMT (since at least 2016).  MHE 750MW produces 
its own steam through the operation of the three combustion turbines and its associated duct burners 
and provides a portion of that steam to SPMT as needed. 
 
Emissions 
Table 2 summarizes the actual emissions from the operation of the combined cycle combustion 
turbines from 2016 to 2019.  The amount of PM emissions from the cooling tower (Source ID 104) is 
estimated as 2.543 lb/hr.  
Table 2 – Actual Annual Emissions (tons/yr) 

Year NOx PM10 VOC SO2  

2019 212.2 23.5 12.4 9.5 

2018 211.4 24.6 12.3 9.1 

2017 244.0 41.2 16.0 11.9 

2016 240.0 42.9 14.5 13.8 
 
MHE 750MW is categorized a major (Title V) facility for NOx, CO, PM10, and SO2 emissions, and a 
minor source for HAP emissions based on its criteria pollutant potential-to-emit rate.  In accordance 
40 CFR § 98.2(a)(1), MHE 750MW is subject to the requirements of 40 CFR Part 98 – Mandatory 
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Greenhouse Gas Reporting, as the facility contains electricity generation units as listed in Table A-3 
to Subpart A of 40 CFR Part 98.   
 
The facility is major for GHG emissions; but PSD is not triggered for GHG emissions because there 
are no new installed sources and no modifications to the existing sources (no emission increases or 
decreases).  PSD permitting does not apply (Greenhouse Gas Tailoring Rule). 
 
Aggregation 
Title V Operating Permit for MHE 750MW was initially issued in 2009.  At that time, this plant and 
Sunoco R&M, Inc. were Title V facilities located on the same property.  For New Source Review 
(NSR) and Prevention of Significant Deterioration (PSD) review of both facilities, MHE and Sunoco 
were held to emission caps on nitrogen oxides (NOx), sulfur dioxide (SO2), and particulate matter 
(PM).   
 
After considering EPA’s three-pronged criteria for making a single-source determination [the 
pollutant-emitting activities belong to the same industrial grouping, are located on one or more 
contiguous or adjacent properties, and are under the control of the same person (or persons under 
common control)], the Department had later determined that the air contaminant sources located in 
MHE 750MW shall be considered as a single facility for NSR and PSD applicability purposes 
(Attachment 1 – Adjacent Facilities and Aggregation Analysis). 
 
Permanent Shutdown of MHE 50MW Plant 
In 2019, Marcus Hook Energy shut down their MHE 50 MW plant permanently, and their operating 
permit, TVOP 23-00084 for MHE 50 MW was revoked in February 26, 2020 (see Attachment 2).  
Therefore, MHE 750 MW plant is currently considered as a single facility for Title V applicability 
review.  
 
AGP Modifications (RFD in paper form) 
On November 14, 2018, Marcus Hook Energy submitted an RFD for installing Advanced Gas Path 
(AGP) technology (including improved software and replacement components) on three units of 
combustion turbines at their MHE 750WM facility.  DEP determined that the AGP upgrade is part of 
the manufacturer’s normal recommended inspection, operation, and maintenance plans for the 
combustion turbine units.  This project was exempt from plan approval requirements under 25 Pa. 
Code § 127.14(a)(9) and 127.14(c)(2).  The AGP upgrade was implemented during the 2019 outages. 
 
Fuel 
SPMT had ceased operation as a refinery, currently is a natural gas storage facility.  SPMT had 
constructed cryogenic ethane, propane, and natural gasoline (liquid natural gas) storage tanks.  MHE 
750MW currently uses SPMT gaseous fuel(s) (process gas, not refinery gas) in the duct burners (see 
Attachment 3).  
 
Stack Testing 
The facility performed stack testing on December 19, 2016 and January 2017.  The results were passing 
(Attachment 4). 
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3. Regulatory Analysis Update 
The construction of these combined cycle turbines trigged the Prevention of Significant Deterioration 
(PSD) program and the New Source Review (NSR) Program.  A summary of regulation applicability 
is shown in Table 3, below. 
 

Table 3. Regulation Applicability 

Regulations Applicability 

40 CFR Part 97 Subparts AAAAA and BBBBB (TR, NOx) 
Subpart CCCCC (TR, SO2) 

Applicable to this facility (CSAPR) 

40 CFR Part 98 Mandatory Greenhouse Gas Reporting Applicable to this facility (stand-alone) 

40 CFR Parts 72-78 Acid Rain Program 

Applicable to this facility, for SO2 emissions 
only (Acid Rain Permit is issued under 
separate cover concurrently with Title V 
permit) 

25 Pa. Code 
§127.531 Acid Rain Applicable to this facility 

40 CFR Part 60 
Subpart KKKK 

Standards of Performance for Stationary 
Combustion Turbines 

Applicable to the turbines & duct burners 
due to the AGP project, as per 40 CFR 
§60.4305 

40 CFR Part 60 
Subpart GG 

Standards of Performance for Stationary Gas 
Turbines Not applicable as the facility is subject to 

NSPS Subpart KKKK. 40 CFR Part 60 
Subpart Da 

Standards of Performance for Electric Utility 
Steam Generating Units 

25 Pa. Code 
§129.63 

Degreasing operations - (a) Cold cleaning 
machines 

Applicable to Parts Washer 

40 CFR Part 75 Continuous Emission Monitoring (CEMs) Applicable, continuously monitoring NOx, 
CO and O2 

40 CFR Part 64 Compliance Assurance Monitoring (CAM) 
Not applicable according to 40 CFR 
§64.2(b)(1) [with CEMS and subject to Acid 
Rain Program] 

40 CFR Part 60 
Subpart Db 

Standards of Performance for Industrial-
Commercial-Institutional Steam Generating 
Units 

Not applicable according to 40 CFR §60.40b(e).    

 
New Source Performance Standards (NSPS) 40 CFR Part 60, Subpart KKKK – Standards of 
Performance for Stationary Combustion Turbines 
Applicability of the NSPS Subpart KKKK requirements were triggered as a result of changes to the 
combustion turbines, as described in a Request for Determination (RFD) submitted by the facility on 
November 14, 2018.  The changes involved the installation of improved components on each of the 
combustion turbines (Source IDs 101, 102 and 103) (Advanced Gas Path” upgrade, or AGP upgrade).  
The AGP upgrade was implemented during the 2019 outages.  Since this AGP upgrade took place post 
February 18, 2005, the facility became subject to NSPS Subpart KKKK.  The combustion turbines and 
duct burners no longer subject to NSPS Subparts GG and Da.   



Energy Marcus Hook/750MW 
TVOP-23-00089 

November 2, 2020 Page 5 of 21 

 
 
CSAPR 
From January 1, 2015, this facility has been subject to the following subparts of the Cross-State Air 
Pollution Rule (CSAPR), or Transport Rule (TR), as codified in 40 CFR Part 97: 

• Subparts AAAAA and BBBBB (relating to TR NOx annual trading program; and TR NOx 
ozone season trading program) replaced the CAIR requirements codified in 40 CFR 97, 
Subparts AA and AAAA (relating to CAIR NOx annual trading program general provisions; 
and CAIR NOx ozone season trading program general provisions). 

 
Specifically, for each ozone season beginning after January 1, 2015, DEP intends to accept the 
surrender of annual and ozone season TR NOx allowances as a compliance alternative to the 
surrender of annual and ozone season CAIR NOx allowances if the TR allowances are 
surrendered for compliance purposes in a manner consistent with the surrender provisions for 
CAIR allowances set forth in the applicable sections specified in this notice.  DEP consulted 
with staff in the United States Environmental Protection Agency (EPA) Region III Office in 
developing an alternative allowance surrender approach for compliance with the applicable 
SIP-approved requirements.  To this end, the EPA has confirmed, in writing, that TR NOx 
allowances may be surrendered as set forth in the applicable regulations in 25 Pa. Code 
Chapters 129 and 145.  A detailed notice was published in the PA bulletin on April 4, 2015 [45 
Pa. B. 1687]. 

 
• Subparts CCCCC or DDDDD (relating to TR SO2 Trading Program) replaced the CAIR SO2 

requirements, codified in 40 CFR 97, Subparts AAA.  This facility is subject to Group 1 SO2 
applicable requirements in 40 CFR Part 97 Subpart CCCCC as the facility is located in 
Pennsylvania.  It must be noted that Title IV SO2 allowances (Acid Rain Permit Allowances) 
are distinct from the TR allowances.   
 

ACID RAIN (Title IV) 
The facility is subject to the applicable Acid Rain requirements in 40 CFR Parts 72 through 78, and 
the requirements contained in 25 Pa. Code Section 127.531.  The facility shall comply with all 
requirements in their Phase II Acid Rain Permit, which has been issued by DEP, effective January 1, 
2021 through December 31, 2025 (as a stand-alone document). 
 

 
4. Permit Updates  
Updates requested by the facility [bold italicized indicates an addition, strikeout indicates a deletion] 
1. Section D, Source IDs 101, 102, and 103 (Combustion Turbines and Duct Burners) 

The facility requested, “as a result of the AGP project, heat input be increased to 2,357 MMBtu/hr 
from 2,282 MMBtu/hr for the combustion turbines and duct burner”.  
During the renewal process, the facility informed DEP that the AGP project did not result in heat 
input increase.  Therefore, heat input remains unchanged (see Attachment 3). 

2. Section D, Source IDs 101, 102, and 103 – Condition #011 
The facility requests to modify the following condition: 
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 “When gaseous fuel is not used in the duct burner for more than 12 consecutive months a 
calendar year, the permittee shall conduct the 720-hour total sulfur variability standard 
deviation test within 5 days when gaseous fuel is used again as fuel in the duct burner.” 

The existing testing requirement is more stringent than the proposed condition (with “a calendar 
year” basis).  Thus, this condition remains unchanged.   
 

Updates made by DEP [bold italicized indicates an addition, strikeout indicates a deletion] 
1. The facility name had been updated.  
2. Testing conditions in Section C had been updated. 
3. Condition #022, of Section C, “The air contaminant sources located in FPL Energy Marcus 

Hook, L.P., which are permitted under Title V operating permit No. 23-00089 and the air 
contaminant sources located in FPL Energy MH50, L.P., which are permitted under Title V 
operating Permit No. 23-00084 shall be considered as a single facility for New Source Review 
(NSR), Prevention of Significant Deterioration (PSD) and Title V applicability purposes”, is 
deleted as FPL Energy MH50, L.P. was shutdown permanently and their permit had been 
revoked. 

For Source IDs 101, 102, and 103 in Section D: 
3. SPMT has ceased operation as a refinery, is now a natural gas storage facility.  Gaseous fuel 

received from SPMT is referred as “process gas” in the permit.  Therefore, “refinery gas” is 
replaced with “process gas” throughout the permit (Attachment 3). 

4. The throughput restriction for the duct burners had been modified as shown below, as the 
facility produces its own steam through the operation of the combustion turbines and duct 
burners: 
“(a). The permittee shall limit the total heat input to the three duct burners at this facility to a 

combined 6,390,324 million BTU in a 12-month rolling period. 

(b). The maximum heat input to the duct burner associated with this source shall be limited to 333 
MMBTU/hr. The permittee shall coordinate with SPMT, to show compliance with this 
requirement. 

(c). The permittee shall limit the three duct burners to a combined heat input of 899 MMBTU/hr when 
the four auxiliary boilers (owned by SPMT and operated by the permittee) are being fired 
simultaneously at maximum rated capacity. ” 

 
5. Condition #007 is modified as follows: 

“(a)  The permittee shall combust only natural gas, process gas [gaseous fuel(s)], or a 
combination of natural gas and process gas in the duct burners. The process gas provided by 
Sunoco Partners Marketing and Terminals, L. P./Marcus Hook (SPMT) shall meet the 
standards as specified in 40 CFR Part 60 Subpart KKKK. 
  

6. All permit conditions cited under 40 CFT Part 60 Subpart GG and Da had been removed. 
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5. Public Participation and Comments 
The public was notified as follows: 
 Pa. Bulletin notice – published on November 13, 2020 ??. 
 Newspaper notice – DigitalFirst from April 21 to 23, 20XX ??. 
 EPA notification – via email on, 2020. 
 
 
6. Recommendation 
I recommend issuance of Title V Operating Permit, No. 23-00089, to Marcus Hook Energy, 
L.P./750MW, located in Marcus Hook Borough, Delaware County.  
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Attachment 1 – Adjacent Facilities and Aggregation Analysis 
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Attachment 2 – Memo for Marcus Hook Energy, L.P/50 MW 
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Attachment 3 – Emails from Ms. Jennifer Eisenmann 
From: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>  
Sent: Wednesday, September 30, 2020 7:40 PM 
To: Guo, Jing <jguo@pa.gov> 
Subject: [External] RE: Marcus Hook Plant 750, 23-00089, AGP: heat input increasing: Turbine and Duct 
Burner" 
 
Hi Jane. 
 
There was no change to any heat input – not the turbines or duct burners. The heat input in the permit should 
still reflect the heat inputs prior to the AGP project – 1949 and 333 for the turbines and duct burners respectively. 
Does this answer your question? 
 
Thanks, 
Jen 
 
Jennifer Eisenmann 
Environmental, Health and Safety Manager 
Marcus Hook Energy Center 
100 Green Street 
Marcus Hook, PA 19061 
O: 610-364-2470 
C: 215-262-2923 
Jennifer.Eisenmann@ge.com 

 
_________________________________________________________________ 
From: Guo, Jing <jguo@pa.gov>  
Sent: Wednesday, September 2, 2020 8:18 AM 
To: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com> 
Subject: EXT: Marcus Hook Plant 750, 23-00089, AGP: heat input increasing: Turbine and Duct Burner" 
 
Good morning, Jennifer. 
Prior to the AGP project,  
Turbine heat input:  1,949 MMBtu/hr;  Duct burner heat input: 333 MMBtu/hr (total heat input: 2,357 
MMBtu/hr) 

After the AGP project, total heat input: 2,357 MMBtu/hr.  
What is heat input for Turbine and Duct Burner, respectively?  
 
Thanks. 
 
Jane (Jing) Guo | Engineering Specialist 
Department of Environmental Protection | Southeast Regional Office 
2 East Main Street | Norristown, PA 19401 
Phone: 484.250.5065  Fax: 484.250.5921 
www.dep.pa.gov  

 

mailto:Jennifer.Eisenmann@ge.com
mailto:jguo@pa.gov
mailto:Jennifer.Eisenmann@ge.com
https://gcc01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.dep.pa.gov%2F&data=02%7C01%7Cjguo%40pa.gov%7Cdc954c27530f4ae708da08d8659a2932%7C418e284101284dd59b6c47fc5a9a1bde%7C0%7C0%7C637371060078723689&sdata=ZbAW%2B01gPtpb5lxZQ69Q5S02DTx5dbSlJ0LkDpt7qbU%3D&reserved=0
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From: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>  
Sent: Wednesday, September 30, 2020 7:38 PM 
To: Guo, Jing <jguo@pa.gov> 
Cc: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com> 
Subject: [External] RE: Marcus Hook Plant 750, 23-00089, "Small Boilers ?" 

 
Jane, 
See my responses in red below. 
 
Thanks, 
Jen 
 
Jennifer Eisenmann 
Environmental, Health and Safety Manager 
Marcus Hook Energy Center 
100 Green Street 
Marcus Hook, PA 19061 
O: 610-364-2470 
C: 215-262-2923 

 

From: Guo, Jing <jguo@pa.gov>  
Sent: Monday, August 31, 2020 10:01 AM 
To: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com> 
Subject: EXT: RE: Marcus Hook Plant 750, 23-00089, "Small Boilers ?" 
 

Hi, Jennifer, 
I have two more questions regarding Marcus Hook Energy 750 MW plant. 
 
Steam 
“MH provides excess steam to Sunoco Partners Marketing and Terminals, L. P. (Sunoco Partners), 
from the Heat Recovery Steam Generator(s) and operate Auxiliary Boiler(s) under the direction 
Sunoco to satisfy their steam demands.  Sunoco has the option of taking excess steam as available from 
MH 750MW or operating its boilers as needed. “    -  what is current status for steam supply? 
Marcus Hook Energy produces steam from the Heat Recovery Steam Generators on each of the 
three combustion turbines. Operation of the Auxiliary Boilers has transferred back to Sunoco. 
Marcus Hook Energy provides steam to Sunoco as needed for Sunoco’s operations.  

 
Fuel 

mailto:Jennifer.Eisenmann@ge.com
mailto:jguo@pa.gov
mailto:Jennifer.Eisenmann@ge.com
mailto:jguo@pa.gov
mailto:Jennifer.Eisenmann@ge.com
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In 2015, “Sunoco Partners is constructing cryogenic ethane and propane storage facility (storage 
tanks), and natural gasoline (liquid natural gas) storage tanks.  MH 750MW intends to use Sunoco 
gaseous fuels in the duct burners, and requests that the renewal be updated to including gaseous fuels 
from Sunoco Partners as alternative fuel for the duct burners.”    -  does MH 750 use gaseous 
fuels from Sunoco? Yes, MH750 uses gaseous fuel from Sunoco. In the permit, it is still referred 
to as “refinery gas” and it is used in the duct burners only. However, Sunoco has ceased 
operation as a refinery and continuing to call the fuel “refinery gas” is misleading. Since Sunoco 
is now a natural gas storage facility, the fuel MH750 receives from Sunoco is referred to as 
“Other Gas”.    
 
Jane (Jing) Guo | Engineering Specialist 
Department of Environmental Protection | Southeast Regional Office 
2 East Main Street | Norristown, PA 19401 
Phone: 484.250.5065  Fax: 484.250.5921 
www.dep.pa.gov  
  

https://gcc01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.dep.pa.gov%2F&data=02%7C01%7Cjguo%40pa.gov%7Cdc954c27530f4ae708da08d8659a2932%7C418e284101284dd59b6c47fc5a9a1bde%7C0%7C0%7C637371060078723689&sdata=ZbAW%2B01gPtpb5lxZQ69Q5S02DTx5dbSlJ0LkDpt7qbU%3D&reserved=0
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Attachment 4 - Stack Testing (2017) 
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